The posteromedial corner of the knee consists of the superficial medial collateral ligament (MCL), deep MCL, posterior oblique ligament, oblique popliteal ligament, and posterior horn of the medial meniscus, with the superficial MCL being the main medial structure as the primary static stabilizer to valgus stress of the knee.[@bib1]^,^[@bib2] The MCL is among the most commonly injured structures of the knee, with most healing occurring with nonoperative management.[@bib3], [@bib4], [@bib5] However, grade III injuries or multiligament injuries of the knee are best stabilized surgically.[@bib6]

MCL reconstruction procedures are the most widely used surgical option, and several techniques, graft choices, and fixation methods have been described in the literature with acceptable results.[@bib7] On the other hand, recent literature has seen a renewed interest in ligamentous repair with or without augmentation with advancements in surgical equipment and increasing knowledge.[@bib8]

In this Technical Note, we describe percutaneous MCL repair with suture tape augmentation that encourages healing and allows early mobilization. In addition, we describe augmentation of the posterior oblique ligament for cases of a severely disrupted posteromedial corner ([Video 1](#appsec1){ref-type="sec"}).

Surgical Technique {#sec1}
==================

The patient is placed in the supine position, and a tourniquet is placed on the upper thigh. The injured leg is prepared and draped in the surgeon's preferred position, similarly to any arthroscopic procedure around the knee. Appropriate landmarks are palpated and marked, including the medial epicondyle and a point roughly halfway between the joint line and the pes anserinus ([Fig 1](#fig1){ref-type="fig"}).Fig 1Medial view of left knee. The medial epicondyle (1 asterisk) and the distal insertion site of the medial collateral ligament, roughly halfway between the joint line and the pes anserinus (2 asterisks), are shown.

A stab incision is made over the medial epicondyle. The next step is to predrilling with a 4.5-mm drill and tap just posterior and proximal to the medial epicondyle, ensuring that one remains perpendicular to the cortex. A 4.75-mm SwiveLock (Arthrex) preloaded with FiberTape (Arthrex) is then inserted, ensuring it is flush with the cortex to minimize any subcutaneous irritation and to ensure optimal strength of the fixation itself ([Fig 2](#fig2){ref-type="fig"}). The FiberTape is an ultrahigh-strength 2-mm-wide tape, consisting of long-chain ultrahigh-molecular-weight polyethylene.Fig 2Medial view of left knee. (A) The 4.75-mm anchor that is preloaded with suture tape is inserted proximally. (B) The suture tape is wrapped around the drill sleeve to ensure a degree of isometricity (asterisk). (C) The suture tape is marked at the laser line (asterisks), which allows for the length of the anchor itself and prevents any additional tensioning of the construct during its insertion. (D) The suture tape is repositioned in the eye of the anchor at the marked level (asterisks).

A hemostat is passed subcutaneously to the pre-marked insertion site distally, and a short stab incision is made. The suture that has been removed from the anchor is then used to shuttle the suture tape distally. The insertion point is between the anterior third and posterior two-thirds of the MCL. Preparation is then carried out for a further 4.75-mm anchor by predrilling. The suture tape is wrapped around the drill sleeve to ensure a degree of isometricity, and the knee is taken through a range of motion to make sure the knee is balanced prior to drilling. Tapping is then performed, ensuring to be flush with the cortex. The second 4.75-mm anchor is loaded with the suture tape and placed at the tip of the tap; then, the tape is marked at the laser line, which allows for the length of the anchor itself and prevents any additional tensioning of the construct during its insertion. Excessive tensioning may be detrimental because it may constrain and compress the medial compartment of the knee. The suture tape is repositioned in the eye of the anchor at the marked level, the knee is taken through a range of motion, and finally, the anchor is placed in the drill hole ([Fig 2](#fig2){ref-type="fig"}). The suture tape restores the anatomic length of the MCL, allowing it to heal naturally, and acts as a "seat belt" to prevent any attenuation during the early phases of healing.

In cases of a severely disrupted posteromedial corner,[@bib9] the posterior oblique ligament can also be augmented. This is an open procedure rather than the percutaneous approach we have described for the MCL. The semimembranosus insertion is identified distally, and the adductor tubercle is identified proximally. Preparation is then carried out for a 4.75-mm anchor proximally by predrilling and tapping. The anchor is inserted with the loaded suture tape, ensuring to be flush with the cortex. The suture tape is secured distally with a further 4.75-mm anchor after loading of the suture tape. Measurement takes place in full extension because the posterior oblique ligament is only taut in this position. A purse-string suture is also used to approximate the soft tissues to the initial suture tape and can be used to rebalance the soft tissues to ensure adequate tension is restored ([Fig 3](#fig3){ref-type="fig"}). This encourages natural healing of the ligament at its natural length while providing sufficient strength to support early mobilization.Fig 3Medial view of left knee. (A) The semimembranosus insertion is identified distally (1 asterisk), and the adductor tubercle is identified proximally (2 asterisks). (B) The suture tape is secured distally with a 4.75-mm anchor (asterisks) after loading the suture tape. (C) Completed repair. A purse-string suture is used to approximate the soft tissues to the initial suture tape (asterisks). (D) The posterior oblique ligament is only taut in full extension, as shown.

The rehabilitation protocol could be compared with an accelerated MCL reconstruction protocol. Patients are allowed to fully weight bear with crutches as required during the first few weeks. Physical therapy focuses on early range of movement, muscle control, and restoration of function; this is facilitated by the limited pain and swelling, allowing accelerated early-phase rehabilitation. Patients are allowed to perform sports if neuromuscular function has recovered. No brace is required. Advantages and disadvantages of this technique and some pearls and pitfalls are outlined in [Tables 1](#tbl1){ref-type="table"} and [2](#tbl2){ref-type="table"}, respectively.Table 1Advantages and Disadvantages of Medial Collateral Ligament Repair With Suture Tape AugmentationAdvantages Simple and reproducible No graft harvest required Facilitates rehabilitation Minimal surgical morbidityDisadvantages Synthetic augmentation Medial epicondyle tenderness Reliance on biological healingTable 2Pearls and Pitfalls of Medial Collateral Ligament Repair With Suture Tape AugmentationPearls The use of ultrasound may give some surgeons additional confidence when identifying the medial epicondyle.[@bib10] The surgeon should ensure that excessive constraint is not applied. A purse-string suture can be used to approximate the soft tissues to the initial suture tape to rebalance the soft tissues, ensuring that adequate tension is restored in open cases.Pitfalls It is important to establish anatomic accuracy. Excessive tensioning may constrain and compress the medial compartment of the knee.

Discussion {#sec2}
==========

Treatment of medial-sided knee injuries presents a difficult challenge. Although most cases will heal with nonoperative management, grade III injuries and multiligament cases are best treated surgically. MCL reconstruction techniques are the most widely used, and multiple techniques have been described in the literature with acceptable results.[@bib7] Alternatively, MCL repair techniques have also been described in the literature and have been indicated to be a viable option.[@bib5]

A recent systematic review by Varelas et al.[@bib7] of 10 studies with 275 knees showed significant improvement in patient-reported outcomes at a mean follow-up of 33 months after MCL reconstruction. Most cases had multiligament knee injuries, and no differences were seen between concomitant procedures, as well as the array of grafts and techniques used. It is interesting to note that most concomitant MCL injuries occur with anterior cruciate ligament injuries, and combined reconstructions of the anterior cruciate ligament and MCL are associated with increased arthrofibrosis.[@bib11] As a result, staged procedures are often indicated.

Posteromedial corner repair was the classical technique for treating medial-sided knee injuries, and an augmentation to this technique would be beneficial.[@bib9] A number of Technical Notes with similarities to our repair technique with suture augmentation have been described. Lubowitz et al.[@bib12] described the open technique using suture tape augmentation, van Der List and DiFelice[@bib13] described the repair of a complete proximal avulsion, and Hirahara et al.[@bib10] described a percutaneous technique using ultrasound, which may give some surgeons additional confidence in identifying the bony landmarks. To our knowledge, no clinical outcomes have been published on any of these techniques. Reassuringly, however, DeLong and Waterman[@bib5] performed a systematic review of 355 knees to evaluate the clinical outcomes of primary repair of the MCL and posteromedial corner of the knee and concluded that it was an effective and reliable treatment. They reported an improvement in patient-reported outcome scores with a failure rate of 6.1%.

MCL repair with suture tape augmentation as described in this Technical Note reinforces the ligament, acts as a secondary stabilizer, and has a number of advantages over isolated repair and reconstruction techniques. Protection of the MCL by the internal brace during the early postoperative stages promotes natural healing and allows early mobilization. In addition, a graft is not required for the procedure, and percutaneous incisions are used, which avoids any unnecessary surgical morbidity, leading to a quicker recovery. Moreover, a cadaveric biomechanical study by Gilmer et al.[@bib3] compared repair alone with internal bracing and reconstruction with allograft and found the internally braced cases were superior to repair alone and comparable to allograft reconstruction. On the other hand, some risks and limitations are associated with this procedure, including the use of synthetic augmentation, excessive tensioning, and medial epicondyle tenderness. As a result, it is important to ensure excessive constraint is not applied because this may compress the medial compartment of the knee.

In conclusion, this Technical Note has discussed the technique of percutaneous MCL repair with suture tape augmentation including the potential for posterior oblique ligament repair with suture tape augmentation. This is a simple and reproducible technique with minimal surgical morbidity as outlined earlier. Despite this, clinical studies are necessary to determine the overall outcomes of this procedure.

Supplementary Data {#appsec1}
==================

Video 1Narrated step-by-step guide for medial collateral ligament (MCL) repair technique with suture tape augmentation. Appropriate landmarks are marked before the procedure begins. Stab incisions are made at the MCL insertion sites, and an anchor preloaded with suture tape is inserted proximally; then, a further anchor is inserted to secure the suture tape distally. In cases with a severely disrupted posteromedial corner, the posterior oblique ligament is also augmented using an open procedure rather than this percutaneous approach. The semimembranosus insertion is identified distally, the adductor tubercle is identified proximally, and a similar fixation technique is used. This procedure is simple and reproducible and facilitates rehabilitation.ICMJE author disclosure forms
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